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I Mathematica File Edit Insert Format Cell Graphics Evaluation Palettes Window Help

e R

= New version

F[Z_] =2z2+1/2z

1
Oufe9s)= | — + 2
Z

= Airplane wings
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6 i} e e e e e

= New version

Flz ]=z2+1/2

1
__1.z
2

Solve([F[x] =2z, x]

= Airplane wings
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= 1Y EX & 5 1L
6 B I

= New version

n(993 Filz ]=z2+1/2

1
0 7 = —4+X
X
1 Z
1
It995 — 4 R
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= New version

{993 Flz ]=2+1/2

1
Dutioas — 4+ Z
2

n[999 equation = z == F[x]

Solve([z == F[x], x]

= Airplane wings

Pirsa: 10090080

Page 83/189
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-~

e

4

= New version

Flz ]=z2+1/x2

A(1001] equation = z == F[x];

n(1005] {a, b, c}[[2]]

Solve[equation, x][[1]]

#1010
| Pirsa: 10090080 Page 84/189
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(2 0) ?SI wednesday exercise.nb

n(993 FPlz ]=z2+1/2

1
Dut{993] — + &
y A

nl1001 equation =2 == F[x] H

100s1- | {a, b, e} [[R]]

1006] {a, b, c}[2]

11 '_.I'-_.
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() 0 : B

"3l wednesday exe:!

nl993 F[Z_] =2+1/

1
_._4.z
Z

(1001 equation = z == F[x];

n{1007] {a, b, c}[[2]]

n{1006] |{ar b, C}lzll

t{1006]
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C

A(1001] equation =z == F[x];

w0071= | {a, b, €}[[2]]

w0061~ | {a, b, e}[2]
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nl1001) equation =2 == F[x] H

[ 1007] {a, b, c}[[2]]

nl 10061 {a, b, c}[2]

n(1008] Solve[equation, x][1]
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1001 equation =z == F[x];

(o= {a, b, €}[[2]]

n{ 1006] {ar b, C} [2]

solution -

n(1009] x /l. Solve[equation, x][1]

1

> [z-V-4+22]
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n(1010] solution = Solve[equation, x][1]
it{1010]
1
x> — |2 44+2% |}
| 2 | |
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equation =z == F[x];

n(1010] solution = Solve[equation, x][1]

= Airplane wings
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equation =z == F[x];

n(1010] solution = Solve[equation, x][1]
1 =1\
! X = |2 [-4+2% |

— |x--4+(x+iy)?® +iy]

= Airplane wings
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0 S| wednesday exercise.nk

equation =z == F[x];

solution = Solve[equation, x][1]

1 =
<:x A lz { 4 $- zz I |,
2 / )
n[1013] ToPlot =x /. solution /. z-x+Iy// Im
-'l |
l | :r - 2 | \
2 |Imlx V-4+(X+1Y) ‘ +Re[y] |

= Airplane wings
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’
i e - 2 TCISETI0

d

equation =z == F[x];

2101~  solution = Solve[equation, x][1]
. 1 — |
<:xa—|z -' 4»zz|'-
2 -'

ToPlot =x /. solution /. z-x+Iy// Im

4
i i1

1 | [ ' '.
= |Im|{x-+/-4+ (x+iy)? | +Re[y]|
Plot3D |
Pirsa: 10090080 Page 94/189

» Airplane wings



y(1001] equation =z == F[x];

solution = Solve[equation, x][1]

ToPlot =x /. solution /. z-x+Iy// Im

1 _ : o2 ]
2 |Im| X -~/ -4+ (X+1Y) ‘ +Re[y] |

Plot3D[ToPlot, {x, -3, 3}, (v, -3, 3}]
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= Airplane wings
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equation = z == F[x];

solution = Solve[equation, x][1]

ToPlot =x /. solution /. z-+x+Iy// Im
m1013| I
|'Im X 4 + (X4 iy‘:z .Re\ylfl

BN =

Plot3D[ToPlot, {x, -3, 3}, {v, -3, 3}]

» Airplane wings S

Pirsa: 1009008




I Mathematica File Edit Insert Format Cell Graphics Evaluation Palettes Window Help

=

n(1001] equatiﬁn = X == F[X] ’

n(1010] solution = Solve[equation, x][[1]

ToPlot =x /. solution /. z-x+Iy// Im
ut{1013] W

1 . [ \
. |Im|x-+/-4+ (x+iy)? | +Re[y] ]

Plot3D[ToPlot, {x, -3, 3}, {v, -3, 3}]

- I -
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() ) ">l wednesday exercise.nb
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tli | Im | X ‘\.‘1" 4+ (X+1Y) + Re [y] | +
1 | IrI . 2 | |
i |Im X + \ 4 + (X+1 Yf' + Re [Y] ! I
r1|‘|:1"_] PlOtJD[TOPlOt; {xp ""3l 3}]’ {YI _3f 3}]

ut{1017]
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O PSI wednesday exercise.nb a

Plot3D[ToPlot, {x, -3, 3}, (v, -3, 3},
PlotStyle » {Red, Blue}]
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PSI wednesday exercise.nb

Plot3D[ToPlot, {x, -3, 3}, {v, -3, 3},
PlotStyle » {Red, Blue}]
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O PSI wednesday exercise.nb C

Plot3D[ToPlot, {x, -3, 3}, (v, -3, 3},
PlotStyle - {Red, Blue}]

Pirsa: 10090080} | rp lane wi ng S Page 104/189
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= New version

n[1019] Fiz ]=x2+1./%
1019]
1.
+ 2
¥ 4

equation =z == F[x];

— solution = Solve[equation, x]

x50.5(z-1.M-2.22 V2. rz)]
x->0.5(2+1.V-2.+2 V2.+2) !'

Pirsa: 10090080 Page 105/189
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= New version

n(1019] Pz ]=3+1./%
)
— e T
Z

equation = z == F[x];

n[1021] solution = Solve[equation, x]

.:-x » 0.5 (2 1.£/-2. + 2 ‘\/2- +2Z !
(x50.5(z+1.V-2.+2z V2. +2)

S—— -
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= New version

Flz ]=x2+1./2
|
+ 2
z

equation = z == F[x];

n[1021] solution = Solve[equation, x]

{x-50.5 (z - IRN=2RS '\/2.+zjf}-,

q o

iZ50.5(2+1. V-2.4+2 V2.+2)}
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= New version

= New versioni

nl1019] F[Z__] =2+ 1. / z
it 1 |
1s
— A
Z
2 1020] equation =z == F[x];

n[1021] solution = Solve[equation, x]

{{x>0.5(z-1.V-2.+2 V2.+2)},
{x50.5 (2+1. V-2.+2 V2. +2)}]
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18 & a - ) *FEISE . T

C

= New version

= New version 2

Plz ]=2+1/2%;

z2+Vz-2 Vz+2
iF[Z_]: 2 H

F[iF[z]] // Simplify

equation=z == F[x];

Pirsa: 10090080 Page 109/189

n[1021] solution = Solve[equation, x]
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B
2 c R 2 CiSe . TlL
I. 6 s s e e e

&

n[1030] F[iF[z]] // Simplify

equation = z == F[x];

1] solution = Solve[equation, x]

{x>0.5(z-1.V-2.+2 V2.+2)!},
|
|

[x50.5(z+1.V-2.+2 V2.+2)}]
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&) ol wednesday exercise.nb r

n[99C wing[p , r ] :=

1 .
Paranetric?lot[{ne[zr], Im[#]) &OF[; (-p+ e”)],

{#, 0, 27}, PlotStyle » {Thickness[0.015], ned}]

= Airplane wings
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-

We want a function to map 5+i 6 to {5,6|

wing([p , r ] :=

1 .
Paranetric?lot[{ne[n] , Im[#2])} EOF[-; (-p+ e”’)],

{#, 0, 2n), PlotStyle - {Thickness[0.015], ned}]

= Airplane wings
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ol WeldllesUe

= New version 2

Flz ]=z+1/2z;

. z2+Vz-2 Vz+2
IF[Z_]z 2 H

We want a function to map 5+i 6 to {5,6)

N[990 w.i.ng[p_, I'_] :=

1 .
Paranetric?lot[{ne[n‘] , Im[2]} EOF[; (-p+ e”)],

{4, 0, 27}, PlotStyle » {Thickness [0.015], Red}]

= Airplane wings
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B
- — " k < L9 ’
fo- T L

= New version 2

Flz ]==2+1/%x;

_ z2+Vz-2 Vz+2
1F[Z_]= 2 H

We want a function to map 5+i 6 to {5,6}{

n(991 wing[p , r ] :=

1 .
Parametric?lot[{lle[:r] , Im[2]} EQF[;— (-p+ e”)],

{¢#, 0, 2}, PlotStyle -» {Thickness[0.015], Red}]

= Airplane wings
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(0 “ol wednesday exercse.nb

= New version 2

nl 1028] F[Z_] =Z+1 / Z;

_ Z+VE2-2 V2 +2
iF[z ] = - ;

L

We want a function to map 5+i 6 to {5,6}

Flz_|

wing([p , r ] :=
1
Paranetric?lot[{ne[n], Im[=]} SGF[— (-p+ e”)],
o

{#, 0, 2}, PlotStyle » {Thickness[0.015], Red}]

Pirsa: 10090080 Page 115/189

= Airplane wings
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= New version 2

Flz ]=2+1/%;

z2+Vz-2 Vz+2
iF[z_]: 2 7

We want a function to map 5+i 6 to {5,6}
Flz ] =l

n[99¢ wing[p , r ] :=
1 :
Paranetric!'lot[{ne[n] , Im[2]} GOF[— (-p+ e"")],
o

{(#, 0, 2x), PlotStyle » {Thickness[0.015], ned}]
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B
b & . A | . s i@
I. . ‘ e e ] et et g

= New version 2

Pz ]=z2+1/2;

_ z2+Vz-2 Vz+2
1?[2_]: 2 H

i A

We want a function to map 5+i 6 to {5,6}

F[z_] = {Re[z], Im[z]}

n[990 wing([p , r ] :=
1
Paranetric?lot[{ne[n], Im[=])} EGF[— (-p-l- en)]:
oy

(¢, 0, 2 7}, PlotStyle » {Thickness[0.015], ned}]

Pirsa: 10090080 Page 117/189

= Airplane wings
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- - 3 5

C

= New version 2

Flz ]=x2+1/%;

: z2+Vz-2 \Vz+2
1F[Z_]= 2 H

L

We want a function to map 5+i 6 to {5,6}

H{z ] = {Re[z], Im[2]}
H[5+1I6]

n{ 99 "ing[P_r r]:=

" 1 i
Parmtrxc?lot[{lle[ﬁ] , Im[2]} &GF[; (—p+ e ]].

(¢, 0, 2 x}, PlotStyle » {Thickness[0.015], ned}]

Pirsa: 10090080 Page 118/189




= New version 2

n(1028] F[Z_] =2+1/ Z;

. z2+Vz-2 Vz+2
iF[z ] = - ;

L . -

We want a function to map 5+i 6 to {5,6}

11031 H[z ] = {Re[z], Im[z]}
H[5+I6]

(Re[z], Im[z] |

Pirsa: 10090080 Page 119/189
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— = =10 i = 58 1
“ e R e e e e R N Y S ]

= New version 2

n[1028] Flz ]=x2+1/2;

z2+Vz-2 Vz+2
iF[z_] = - ;

g .

We want a function to map 5+i 6 to {5,6}

H{z ] = {(Re[z], Im[z]};
H[5+I6]

5. 6)

994 wing([p , r ] :=

. 1
Pirsa: 10090080 Py peamet i cPlot [ {Rﬁ [H] " m[ﬂ] } &@F[ _ (_p + el 'a) ] : Page 120/189
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= New version 2

(10281 Flz 1]=2+1/2;

—— z+'\/z-: Vz+2 :

A L4 A

We want a function to map 5+i 6 to {5,6}

H[z ] = {Re[z], Im[z]};
H[5+1I6]

£S5 &)

wing[p , r ] :=

-~ 1
Pirsa; 10090080 ParametricPlot [ {Rﬁ [II] E m[ﬂ] } &@P[ o (_p m ei. r:) ] ' Page 121/189
r
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FPlz ] =x2+1/3;

iP[z ] = z+'\{z-—22 Vz+2 :

We want a function to map 5+i 6 to {5,6}

1033~  H[z ] = {Re[z], Im[2]};
H[5+I6]

(5%; &)

e 2 1 .
Parametric?lot[{ke[n], Im[¥]) &QF[; (—p+ e”)],

{#, 0, 27}, PlotStyle » {Thickness[0.015], Red}”
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N O ’S| wednesday exercise.nb

n{1028] F[Z_]:Z‘I-l/z;

) zZ+Vz-2 \Vz+2
lF[Z_]: 2 H

L - .

We want a function to map 5+i 6 to {5,6}

n(1033] H[z ] ={Re[z], Im[z]};
H[5+I6]

{S, 6]}

Paranetric?loti

ne[H; (-p+ e”)], (¢, 0, 2x},

DT abCheserla . FT'Mhhsslramase T MAITED ‘Dnﬂl]
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&

18504y =S 16
R e T

1033 -  H[z_] = {Re[z], Im[z]};
H[5+I6]

{5, 6}

Paranetric?loti

e[ e ] 020

PlotStyle » {Thickness[0.015], Red}]

wing[p , r ] :=

1 :
Paranetric?lot[{ne[:r], In[rr]}&OF[; (-p+ e”’)],

{4, 0, 2 x)}, PlotStyle » {Thickness[0.015], Red}]
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E

nf1033}= | B[z_] = (Re[z2], Im[2]};
H[5+I6]

(s 61

ParametricPlot
(Re[F[10/8 (-+ *?)], (¢, 0, 27},
PlotStyle » {Thickness[0.015], Red}]

wing([p , r ] :=

. 1
Paranetr:.c?lot[{ne[n] , Im[2] ) EOF[; (-p+ e )],

{#, 0, 27}, PlotStyle - {Thickness[0.015], ned}]
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oss-  H[z ] = {Re[z], Im[z]};
H[5+I6]

{%. 6]

ParametricPlot
(Re[F[10/8 (-10+ e*?)]|, , (¢, 0, 27},
PlotStyle » {Thickness[0.015], Red} ]

n[990 wing[p , r ] :=

R B i¢
Paranetrlcplot[{ne[zr] , Im[#2]} EOF[; (-p+ e )]:

{¢#, 0, 27}, PlotStyle » {Thickness[0.015], Red}]

_— - .
Pirsa: 1ooiosﬁ| rp ' ane wi ng S Page 126/189
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Lil, wing[p , r ] :=

Parmtric?lot[{lta[:r], Im[#])} SQF[% (—p+ ,i-:z)]'

{¢, 0, 27}, PlotStyle -ql{Thickness[o.OIS] ’ Red}}

= Airplane wings
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-0.5

-1.0
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1.0

L]

-05

I
Ln

|
I
(=

|
L

|
(=

-05¢
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I Mathematica

File

Edit

Insert Format

Cell

Graphics

Evaluation

Palettes

Window Help

1OF

Pirsa: 10090080

I+ =

La

wing[p , r ] :

= ParametricPlot [ {Re[ =],

-05

-05

-10

Im[=]) aor[; (-p+ e”)],

Page 130/189
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We want a function to map 5+i 6 to {5,6)

1.  H[z_] = {Re[z], Im[2])};
H[S5+I6]

it 10.34] '5; 6:

ParametricPlot[{Re[F[10/8 (-1+1I+ e"’)]], mm[F[10/8 (-10+ " )]]}.
{¢, 0, 2}

O35 F

I S S | S S | 1 Sl —li—— P | T S N TN

itj1038|=
Pirsa: 10090080 -25 =20 -15 - 1.0 -5 Page 131/189
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0 : s

We want a function to map 5+i 6 to {5,6}

.  H[z_] = {(Re[z], Im[z]);
H[S5+I6]

it 1034] '5, 6:'
y—¢

ParametricPlot|[{Re[F[10/8 (-1+T+ e'")]], m[F[10/8 (-10+ **)]]},
{6, 0, 2m}]

05}

il e—i— P | T Ll ————
9

" Pirsa: 10090080 -25 -20 -15 - 1.0 -0 .5 Page 132/189
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(1041 Parmtric?lot[{le[nx I‘] . :[l[eI ”] }, (¢, 0,2 :rr}]
1o
O5F
.11 i ’ . : - i - : - - - - - : ] - - - - i
i -10 05 0s 1.0
Pirsa: 10090080 05k Page 133/189
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We want a function to map 5+i 6 to {5,6}

g H(z ] = {Re[z], Im[z]};
H[5 +I6]

it 1034]= 5! GI

ParametricPlot[{Re[e’ "], mm[e’ "]}, (¢, 0, 27}]

R

05

Pirsa: 10090080 i Page 134/189
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ParametricPlot[{Re[e’ "], mm[e' "]}, (¢, 0, 27}]|

ParametricPlot|[{Re[F[10/8 (-1+1I+ e"")]], mm[F[10/8 (-10+ e*")]]},
(¢, 0, 27}]

05k

Pirsa: 10090080 1 Page 135/189
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Parmtric?lot[{ae[ex ‘"] 2 :I:-[eI ’] }, (¢, 0, 2 J'r}] ;
ParametricPlot[|{Re[e’“], mm[e’ "]}, (¢, 0, 27}]

Parmtric!‘lot[{lte[?[lﬂ/s (-1+1+ ei’)]], In[l‘[lﬂ/ﬂ (-10+ e*”)]]},
{¢,0, 27} ]

OS5F

Pirsa: 10090080 Page 136/189
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l'a.'l:l'::.ln-ei::.'.i.l:!'li:lnt.:[{Il»e[eI “"], ]Il{eI ”]}, (¢, 0, 271'}]:

ParametricPlot [l[cI ] s {0, 0, 2 rr}] ]

Parmtric?lot[{ﬂc[?[lﬂ/ﬂ (-1+1+ e”)]], Il[l?[lﬂfﬂ (-10+ c“’)]]},
{¢, 0, 27} ]

O5F

Pirsa: 10090080 Page 137/189
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0 .

l'nx'anli::l:J'.c!'lcr*l:[{Ra[aI "’], l:-[cI "’]}, (¢, 0, 2 :rr}];

l'an:r:anm'.-t-.:r:.i.n':!'l:m!:[l[c.-I ‘“] , {¢, 0, 2 n}]

(NS =

05F

L i i i i 1 i " i " " i " i 1 i i " " L

g 104L)= -10 -5 05 10
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&ié :

Parmtric?lot[{kt[az"’], Il{e“’]}, (¢, O, Z:rr}];

Parmtric?lut[l[e’ "1+ (¢, 0, 27} ]

RS

05 F

L i i i i ] i i " " " i i " 1 i i " i L

-1.0 -035 05 1.0
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ParametricPlot[{Re[e’ "], mm[e" "]}, (¢, 0, 27}];

l'aur:a-et::r:.i.t:l'.l.oi.'.[![eI ‘ﬁ] > {9, 9.2 Jr}] 3

Another notation is

H={Re[#], Im[~]} &
ParametricPlot[{Re[F[10/8 (-1+1I+ e*’)]], m[F[10/8 (-10+ &*“)]]},
{¢, 0, 27} ]

10

OS5
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ParametricPlot[{Re[e’ "], mm[e" "]}, (¢, 0, 27}];

l'a:r:aaet'.:r:.i.t:!'.l.oi:[l[eI 1"] , (9,0, 2 Jr}] ;

Another notation is

= {Re[#], Im[=])} &;
ParametricPlot[{Re[F[10/8 (-1+1I+ e*’)]], m[F[10/8 (-10+ &*")]]},
(¢, 0, 27} ]

10

051
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ParametricPlot[{Re[e’ "], mm[e' "]}, (¢, 0, 27}];

Parmtric?lot[l[el ll'] , (¢, 0, 2 Jt}] :

Another notation is
11044 = {Re[#], Im[=])} &;

{Re[#], Im[~])} &

ParametricPlot[{Re[F[10/8 (-1+I+ e*”)]], m[F[10/8 (-10+ &*)]]},
(¢, 0, 27r}]

Pirsa: 10090080 I Page 142/189
O5F




I Mathematica File Edit Insert Format Cell Graphics Evaluation Palettes Window Help

Paranetric?lot[{ﬂe[e”], In{e“]}, (¢, 0, 2:1'}];

Parmtric?lot[l[el ‘ﬁ] , (¢, 0, 2 Jr}] ;

Another notation is
= {Re[=], Im[=] )} &;

{Re[#], Im[~]) &[5 + 6 I]

iti 1045] '5, 6!

ParametricPlot|[{Re[F[10/8 (-1+1I+ e*")]], mm[F[10/8 (-10+ e*")]]}.,
{6, 0, 27}]
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Parmtric?lot[{h[cI I’] z In[eI l“]}, (¢, O, 2:1'}] ;
ParametricPlot [Il[eI '”] , {¢, 0, 2 n}] .
Another notation is
(1044)-  H={Re[z], Im[#]) &;

{Re[=#], Im[=]) &[5 + 6 I]

{5, 6}

ParametricPlot|[{Re[F[10/8 (-1+1I+ e*")]], m[F[10/8 (-10+ &*")]]},
(¢, 0, 2m]|
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ParametricPlot[{Re[F[10/8 (-1+I+ ¢"")]|], mm[F[10/8 (-10+ ") ][]},
{¢, O, Zn}]

ParametricPlot[{Re[F[10/8 (-1+1I+ e"")]], m[F[10/8 (-10+ e*")]]},
(¢, 0, 27} ]|

wing([p , r ] :=Para-ntricl'lot[{lle[:r], Im[=]) GQF[— (-p+ e )],
r

{#, 0, 27}, PlotStyle -+ {Thickness[0.015], n.d}]

» Airplane wings
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Parmtric?lot[{lta[?[lﬂ/s (-1 +I+ e”)]], In[!'[lﬂ/s (-10 + e“)]]},
{¢, 0, Zn}]

Parmt:ic!'lot[{lte[:tl], In[!‘[lO/B (-10+ ei"’)]]}, {¢, 0, ZJr}]

wing[p , r ] := Pnrmtric?lot[{ne[::], Im[=]) ;,r[f_ (*P el ,)]'
X

(¢, 0, 27}, PlotStyle - {Thickness[0.015], u.d}]

= Airplane wings
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Pnrmtric?lot[{an[r[l(l/a (-1 +I+ e”)]], Il[l'[lﬂ/s (-10+ e“)]]},
(¢, 0, ZJr}]

ParametricPlot |_{lte[r-'] , Im[2]) &III[!'[IOIB (-10 + ei')]] g
(¢, 0, 27}

1 -
wing[p , r ] := Parautric?lot[{llu[n'], Im[=]) GQF[— (-p+ e )],
r

{#, 0, 27}, PlotStyle - {Thickness[0.015], lled}]

= Airplane wings
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i Mathematica File Edit Insert Format Cell Graphics Evaluation Palettes Window Help

Parmtric?lot[{lte[!’[lﬂ/s (-1+1+ e“)]], I-[!'[IOIB (-10+ e”)]]},
{¢, 0, 27} ]

Parmtricl'lot| {Re[#], Im[=]} &l'[lO/B (-10+ ei‘)] . (¢, 0, 27)

wing[p , r ] := Paranetric?lot[{ne[::], Im[=]) ;Qr[,l_ (*P > al -p)]'
o

{#, 0, 27}, PlotStyle -» {Thickness[0.015], n.d}]

= Airplane wings
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Another notation is

H=(Re[#], Im[~]} &;

{Re[#], Im[=]) &[5 + 6 I]

itf 1 045]= S, 6}

ParametricPlot[{Re[F[10/8 (-1+1I+ e"")]], mm[F[10/8 (-10+ " ")]]}.
(¢, 0, 27}]

ParametricPlot[{Re[#], Im[#]} &[F[10/8 (-10+ e*")]], (¢, 0, 27}]
,

1 i
wing[p , r ] := Paranetric?lot[{lle[:r], Im[=]) ur[? (-p+ e p)},

(¢, 0, 2x), PlotStyle - {Thickness[0.015], lled}]

Pirsa: 10090080 Page 149/189
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Another notation is

H=(Re[#], Im[~])} &;
({Re[#], Im[~])} &[5 + 6 I]

(5, 6}

ParametricPlot[{Re[F[10/8 (-1+1I+ e"”)]], mm[F[10/8 (-10+ " ")]]}.
(¢, 0, 27} ]

ParametricPlot[{Re[#], Im[~])} &[F[10/8 (-10+ e*")]], (¢, 0, 27} ]

Parmtricplot[ll[i'[ll.’lfs (-10 + e‘ﬂ)]], {¢, O, 2:}]

. , 1 s
wing[p , r ] == Parmtr:.c?lot[{h[::], Im[=]} ;Qr[_ (_p+ e )]'
r

Pirsa: 10090080 Page 150/189
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Another notation is

H=(Re[#], Im[~]]} &;

{Re[#], Im[~])} &[5 + 6 I]

itf 1045]= {95, 0}

=

ParametricPlot[{Re[F[10/8 (-1+I+ e"")]], m[F[10/8 (-10+ e*")]]},
(¢, 0, ZH}]

ParametricPlot[(Re[#], Im[#])} &[F[10/8 (-10+ e*")]], (¢, 0, 27} ]

Parmtric?lot[l![?[lﬂfa (-10+ ei")]], (¢, O, 2:1'}]

’ " 1 1d
wing[p , r ] := Parmtr:.cl'lot[{l.[::], Im[=]} ;.r[_ (_p + @ )]'
r

Pirsa: 10090080 Page 151/189
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Another notation is

H=(Re[#], Im[~]} &;

{Re[#], Im[~])} &[5 + 6 I]

ParametricPlot[{Re[F[10/8 (-1+T+ e*’)]], m[F[10/8 (-10+ &*")]]]},
(¢, 0, 27} ]

ParametricPlot[{Re[#], Im[~]) &[F[10/8 (-10+ ei")]], {¢, 0, 27}]

ParametricPlot [H[F[10/8 (-10+ ¢*")]], (¢, 0, 27} ]

Pirsa: 10090080 Page 152/189
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Another notation is
[1044 H=(Re([#], Im[~]} &;

({Re[#], Im[~])} &[5 + 6 I]

10461 = 5,6:

#? &[5]
Sin[5]

i1048)= | 25

w104gi= | Sin[5]

Sin@es
it110501= Sin[5]
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H=(Re[#], Im[=]} &;
(Re[#], Im[#]} &[5 + 6 I]
itf 1 0461 = '5, 6.
048 #* &[5]
Sin[5]
s 25
iti 1049 Sln5
1
// Re // Comi
(x + Illl')2
1 3
J Re -
x+iy)?*
Pirsa: 10090080 Page 154/189
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({Re[#], Im[~]) &[5 + 6 I]

it 104k '5; 6:

2 &[5)
Sin[5]

{1049 Sin[5]

= // Re // ComplexExpand // Simplify
(x+Iy)

x? - y?

\ 2
(x? +y?)

1
Pirsa: 10090080 // Re // ComplexExpand // Simplify Page 155/189
(x+Iy)?
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104 Sin|[5]

1

- // Re // ComplexExpand // Simplify
(x+Iy)

x? - y?

\ 2
xz _yzl

S RS

simplify |
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(::1-1102
%2 _Yz !
': x2 + y?)

- si-plify[Cn-plex!xpnnd[ne[(x‘lry)zl]]

oo Simplify@eComplexExpand@Re@

(x+Iy)?

i 4
- S LT

Pirsa: 10090080 Page 157/189
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2. o2)4

1
Simplify@eComplexExpand@Re@
(x+Ivy) -
x? - y? |
it xl ) Yl '| 3
10" Sin@s
10 Sin|[5]

ParametricPlot|[{Re[F[10/8 (-1+1I+ e'")]], m[F[10/8 (-10+ e*")]]},
(¢, 0, 2m)]

o ParametricPlot [(Re[#], Im[~]} &[F[10/8 (-10+ ") ]], (¢, 0, 27} ]

Page 158/189
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1
Simplify@ComplexExpand@Re@
(x+Iy)?
x? - y?
x? + y?) 2
Sine@5
1050)= | Sin([5]

ParametricPlot|[{Re[F[10/8 (-1+I+ e*")]], m[F[10/8 (-10+ *7)]]]},
(¢, 0, 27}]

ParametricPlot[(Re[=], Im[~]} &[F[10/8 (-10+ " ")]], (¢, 0, 27} ]

ParametricPlot|[{Re[~], Im[~]) &@F[10/8 (-10 + .‘”)]|. (6,0, 27)]
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T

Sines

Sin[5]

ParametricPlot[{Re[F[10/8 (-1+1+ e"")]], mm[F[10/8 (-10+ " ")]]},
{¢, O, 2:1'}]

ParametricPlot|[{Re[~], Im[~])} &[F[10/8 (-10+ " ")]], (¢, 0, 2} ]
ParametricPlot|[(Re[~], Im[~]) &@F[10/8 (-10+ .‘“")], (¢, 0, 27)]

Parantric?lot[ll[r[ll)/ﬂ (-10 + c“)]]. (¢, 0, 23}]

1 5o
wing[p , r ] := Parmtricl’lot[{h[n], Im[=])} EQF[— (-p + e )]l’
r

(¢, 0, 27}, PlotStyile -+ {Thickness[0.0I;S] . ll.ed}]
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Sin|[5]

Para.etric?lot[{!e[!’[lﬂ/a (-—1+I + e‘”)]], Il[l'[lO/B (-10+ n“‘)]]},
{6, 0, 27}]

ParametricPlot[(Re[#], Im[~]) &[F[10/8 (-10+ e*")]], (¢, 0, 27)}]
ParametricPlot[{Re[#], Im[~]} &@F[10/8 (-10+ e"")], (¢, 0, 27} ]

ParametricPlot [H[F[10/8 (-10+ " °)]], (¢, 0, 27} ]

: : 1 Ao
wing[p , r ] := Parmtrzc?lot[{ne[::], Im[=]) aer[; (-p+ e )],

{¢, 0, 2}, PlotStyle -+ {Thickness[0.015], l.ed}]

pirsa: 10090088 =G Page 161/189
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|

e et T e

Parmtric?lot[l[?[lﬂ/s (-10 + et n)]], (¢, O, Zx}]

f

1 ad
wing[p , r ] == Parantric?lot[{ke[z], Im[=])} ur[; (-p+ e )],

{¢, 0, 2}, PlotStyle +» {Thickness[0.015], llcd}]

wing |

= Airplane wings

1 :+‘\/z-2 ‘\(:4-2
3¥W2i= | Pz ] =2+ —3 iF[z ] = i
z 2

. . - |
wing[p , r ] := Parmtrzc!‘lot[{ﬂe[n], Im[#]) &Ol’[; (-p+ e )],

(#, 0, 27}, PlotStyle - {Thickness[0.015], Iled}]

Page 162/189

| _Pfr.sa:loogooﬁanipulatE[du - MQ{O: 2, O :.-'} &@F[a+Ib+riF[(x+1Ivy]];
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1 e
wing[p , r ] := Parmtricl’lnt[{lle[r:], Im[=]} &Ol’[— (-p+ e )],
r

{¢#, 0, 2}, PlotStyle » {Thickness[0.015], Iled}]

wing .2 + I .1

= Airplane wings

1 z+Vz-2Vz+2
Plz ] =3+ —3 iF[z ] = 3
z 2

1 i
wing[p , r ] := Parmtric?lot[{lle[:r], Im[]) aer[: (-p+ e '”)],

{#, 0, 27}, PlotStyle - {Thickness[0.015], ned}]

491 Hnnipulate[du 2 lleQ{O, 2, Oy ::} &@F[a+Ib+riF(x+Ivy]];

Pirsa:lOOQOOBO’p = str‘mlot[du' {x' -" ‘}' {Y' _3' 3}] ; Page 163/189
Showlen winal=z s ThH. 1. PlotRanae —- All AspectRatio - Automaticl
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: . 1 4é
wing[p , r ] := Parmtr;cl’lot[{ne[::], Im[=])} t.or[: (-p+ e )],

{¢#, 0, 27}, PlotStyle » {Thickness[0.015], lled}]

wing[.2+I.1, .8]

04

|4

= Airplane wings

1 z+Vz-2Vz+2
F[z ]=2+—; iF[z ] = ;
z 2
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Paraaetric?lot[{lte[r:], Im[=]} SQF[IOIB (-10+ e“)], {¢, O, 2J'r}]

ParametricPlot [H[F[10/8 (-10+ et 1]+ (¢, 0, 27} ]

| | 1 ..
wing[p , r ] := Parmtncplot[{ne[:], Im[=]) ier[; (-p+ e -)],

(¢, 0, 27}, PlotStyle » {Thickness[0.015], lnd}]

wing[.2+I .1, .8]

Page 165/189

i Kitplane wings
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ParametricPlot|{Re[~], Im[~]) &@F[10/8 (-10+ ei")], (¢, 0, 27)]

ParametricPlot[H[F[10/8 (-10+ ei’)]], {¢, 0, 2r)}]

: : 1 ie
wing[p , r ] := Parmtrlcl’lot[{no[r:] , Im[=]) &QF[; (-p + e )]r

(#, 0, 27}, PlotStyle - {Thickness[0.015], Red}]

wing[.2+I .1, .8]

Pirsa:ioowi?p Ial,‘e wi n gs Page 166/189 3
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C

ParametricPlot|[{Re[F[10/8 (-1+1I+ e ")]], m[F[10/8 (-10+ &*")]]},
(¢, O, 23}]

Paranetric?lot[{ne[::], Im[=]) &[F[IOIB (-10+ e*")]], {¢, 0, 2::}]
ParametricPlot[(Re[#], Im[~])} &@F[10/8 (-10+ " )], (4, 0, 27} ]

ParametricPlot [H[F[10/8 (-10+ ¢*")]], (¢, 0, 27} ]

1 Aa
wing[p , r ] := Parmtricl’lot[{ltc[:r], Im[=])} aor[— (-—p+ 13 )],

{#, 0, 2}, PlotStyle -» {Thickness[0.015], lled}]

wing[.2+I .1, .8]

04

Pirsa: 10090080 Page 167/189




i Mathematica File Edit Insert Format Cell Graphics Evaluation Palettes Window Help

= New version

= New version 2
= Airplane wings

1 z+‘\/z-2 ‘\/z+2
F[z ]=2+—; iF[z ] = }
z

2

1 .
wing[p , r ] := Parautric?lot[{lle[::], Im[=]} &0!'[— (-p+ e ”)],
r

{¢#, 0, 2}, PlotStyle » {Thickness[0.015], Ilnd}]

Ihn:i.pulate[du = Ilac{o, 2, Oy ::} &@F[a+Ib+riF[x+1Ivy]];

sp = StreamPlot [du, {x, -4, 4}, (v, -3, 3}];
Show([sp, wing[a +Ib, r], PlotRange - All, AspectRatio -» Automatic],

{a, .2, .4), (b, -.2, .3}, (r, .5, .9)]

1 Small subtlety
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= New version
» New version 2 I
= Airplane wings |

1 z+Vz-2Vz+2
Plz ] =2+ —; iP[z ] = }
z

2

1 i':
wing[p , r ] := Parmtric?lot[{u[n], Im[z]} &Ol‘[— (-p+ - )],
r

{¢#, 0, 2}, PlotStyle - {Thicknpss[0.015], lled}]

lhn:i.pulatn[du = llac{d, 2, Oy ::} &@F[a+Ib+riF[x+1Ivy]];

sp = StreamPlot [du, {x, -4, 4}, (v, -3, 3}];
Show([sp, wing[a +Ib, r], PlotRange - All, AspectRatio -+ Automatic],

{(a, .2, .4), (b, -.2, .3}, {(r, .5, .9}]

 Small subtlety
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= New version

» New version 2
= Airplane wings

z+Vz-2vVz+2
i iF[z_] = - ;

Flz ] =2+

N |-

. . 1 ie
wing[p , r ] == Parmtrzc?lot[{n.[:r], Im[=]) &OF[; (-p+ e )],

{¢#, 0, 2}, PlotStyle » {Thickness[0.015], Iled}]

—

wing[.2+I.1, .8]

Manipulate|[du = Re@ {8, #, 8,7} 4@F[a+Ib+ riF[x+Iy]];
sp = StreamPlot [du, (x, -4, 4}, (y, -3, 3}];
Show|[sp, wing[a +IDb, r], PlotRange -+ All, AspectRatio -+ Automatic],

{a, .2, .4}, (b, -.2, .3}, {r, .5, .9}]

Pirsa: 10090080 Page 170/189
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= New version 2

= Airplane wings

1 z+Vz-2Vz+2
Pz ] =2+ —3; iP[z ] = ;
z 2

. . 1 -
wing([p , r ] := Parmtr;crlot[{ne[::], Im[=]) ;g;[: (-P > @ )]'

(¢, 0, 27}, PlotStyle -» {Thickness[0.015], lled}]

wing[.2+I.1, .8]
—
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L z+Vz-2Vz+2
Plz ] =2+ -3 iP[z ] = ;
z 2

wing[p , r ] := Para-etricrlot[{ne[:r], Im[=]) ;.r[l (-p > :)]'
r

(¢, 0, 27}, PlotStyle -+ {Thickness[0.015], Ilod}]

wing[.2+I .1, .8]

Iunipulatc[du = h.{d, 7, Oy ::} &@F[a+Ib+riF[(x+Ivy]];
sp = StreamPlot [du, {x, -4, 4}, (v, -3, 3}];
Pirsa: 10000080 how [sp, wing[a + I b, r], PlotRange - All, AspectRatio - Automatic] , Paoe 17218
(a. 2 & . (Bb. =« 2. 2. ir. .= o)l
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—

Manipulate|[du = Ree@ {8, #, 8,7} 4@F[a+Ib+ riF[x+Iy]];
sp = StreamPlot [du, {x, -4, 4}, {y, -3, 3}];
Show[sp, wing[a + I b, r], PlotRange -+ All, AspectRatio -+ Automatic],

(a, .2, .4}, (b, -.2, .3}, (¥, .5, .9}]

Small subtlety
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D[Re[x], x]

Re [x]

Manipulate[du = Ree@ {0, 7, 8y #} &@F[a+Ib+riF[x+Iy]];
sp = StreamPlot [du, {x, -4, 4}, (v, -3, 3}];
Show[sp, wing[a +Ib, r], PlotRange -+ All, AspectRatio -» Automatic],
(8, -2, .83, (. —25 055 {2, 5 9]

Small subtlety n
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D[Re[x], x]

Re [x]

Manipulate[du = Re@ {8, 7, 8, 7} &@F[a+Ib+riF[x+Iy]];
sp = StreamPlot [du, {x, -4, 4}, (v, -3, 3}];
Show([sp, wing[a + I b, r], PlotRange -+ All, AspectRatio -+ Automatic],
{(a, .2, .4}, (b, -.2, .3}, {r, .5, .9)]

Small subtlety

Pirsa: 10090080 Page 179/189
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D[Re[x], x]

Re [x]

Manipulate[du = Ree@ {0, 7, 8, #} &@F[a+Ib+riF[x+Iy]];
sp = StreamPlot [du, {x, -4, 4}, (v, -3, 3}];
Show([sp, wing[a +Ib, r], PlotRange -+ All, AspectRatio -+ Automatic],

(a, -2, 63, Oy 25 35, {=5 5, -9}

Small subtlety 14
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1 ia
wing[p , r ] := Paranetricl’lot[{lle[:rl, Im[=]) &0!’[: (-p+ e )],

(#, 0, 2}, PlotStyle » (Thickness[0.015], lled}]

wing[.2+I.1, .8]

04

(Y]

Manipulate[du = Re@ {8, =, 8,7} &@F[a+Ib+riF[x+Iy]];
sp = StreamPlot [du, {(x, -4, 4}, (v, -3, 3}];
Show[sp, wing[a +IDb, r], PlotRange -+ All, AspectRatio » Automatic],
{(a, .2, .4), (b, -.2, .3}, {(r, .5, .9}]
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= New version
» New version 2

= Airplane wings

z+Vz-2Vz+2

Plz ] =2+ ;; iF[z ] = - ;

1 4d
wing[p , r ] := Parmtric!’lot[{lle[::], Im[=]} &OF[— (-p+ - )],
o

{¢#, 0, 2}, PlotStyle » {Thickness[0.015], Ilod}]

I!anipulatn[du = n.ae{o, z, Oy ::r} &@F[a+Ib+riF[x+1Ivy]];

sp = StreamPlot [du, {x, -4, 4}, (v, -3, 3}];
Show|[sp, wing[a +IDb, r], PlotRange -+ All, AspectRatio -» Automatic],

{(a, .2, .4}, (b, -.2, .3}, {(r, .5, .9}]
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= New version
» New version 2
= Airplane wings

—
1 z+Vz-2Vz+2
Flz ]=2+—; iP[z ] = 2 ;
z

1 .
wing[p , r ] := Parautric!'lot[{lle[:r], Im([#]) SOF[; (-p+ e )],

{¢#, 0, 2}, PlotStyle » {Thickness[0.015], Il.ed}]

lhnipulatn[du s lla.{d, 2, Oy ::} &@F[a+Ib+riF[x+1Ivy]];

sp = StreamPlot [du, {(x, -4, 4}, (v, -3, 3}];
Show|[sp, wing[a +Ib, r], PlotRange -+ All, AspectRatio -» Automatic],

{a, .2, .4}, (b, -.2, .3}, (r, .5, .9)]
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z+Vz-2Vz+2

(1063 Flz ]=2+—; iF[z ] = ;

2

N |-

wing[p , r ] := Parmtricl’lot[{lle[z], Im[=]} ;Qr[l (-p + et -a)]'
r

{#, 0, 2}, PlotStyle -+ {(Thickness[0.015], lld}]

1068 Manipulate[du = Re@ {0, 7, 8,7} &@F[a+Ib+riF[x+Iy]];

sp = StreamPlot [du, (x, -4, 4}, (v, -3, 3}];
Show|[sp, wing[a + I b, r], PlotRange -+ All, AspectRatio » Automatic],

{a, .2, .8}, (b, -.2, .3}, (r, .5, .9)]
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z+Vz-2Vz+2

:i.l'[z_] = 2 H

-
—

N
—

n

2]

+
N |-
-~

1 'y
wing[p , r ] := Parmtric?lot[{lla[n], Im[=]} &OP[; (-p+ e J’)]..

{#, 0, 2}, PlotStyle -+ {Thickness[0.015], lled}]

Manipulate|du = Re@ {9, 7, 9y 7} &@F[a+Ib+riF[x+Iy]];

sp = StreamPlot [du, {(x, -4, 4}, (y, -3, 3}];
Show|[sp, wing[a +Ib, r], PlotRange -+ All, AspectRatio -+ Automatic],

(ny -2, MY By =25 230 = 55 95
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